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Also provided herein are purified Hu-Asp polypeptides, both recombinant and non- 
recombinant. Most iinpoctanEl>\ mahods to pyosbcc Htt-Asp2 pdypepudes in active form arc 
provided. These bclude prodiiction of Hu-Asp2 polypeptides and variants thejcof in bactenal 
cells, insect rells, and mainmaBan cells, also in forms that allow secretion of the Hu''Asp2 
polypeptide from bactenal, insect or mammalian cells into the culture medium, also methods 
to produce variants of Hu-Asp2 polypeptide incorporating amino acid ugs thai facilitate 
siibszqusDt purification. In a preferred embodiment of the mvention the Hu-Asp2 polypeptide 
is converted to a ptoteo\yticaUy active form either in transformed cells or after purification 
and cleavage by a second protease in a cell- free system, such active forms of the Hu'Asp2 
polypeptide beginning vwth the N-terminal sequence TQHGIR or ETDEEP Variants and 
denvaiives, including fragments, of Hu-Asp proteins having the native amino acid sequences 
given, m SEQ ID Nos: Z ^* a^d 6 that netain any of the biological activities of Hu-Asp are also 
wirbm the scope of the present invendon. Of cmirse, one of osrdinary skill in the art will 
readily be able to detennine whether a variant, derivative, or fra^ent of a Hu-Asp protein 
d^spJays Hu-Asp activity by subjecung the variant, derivative, or fragment to a standard 
aspartyl protease assay. Fragments of Hu-Asp within the scope of this invention include those 
that com33X) she sctivt site domain containing the anuno acia sequence DTG. Cragjiwnts that 
contain the active site domain amino acid sequence DSG. fragmenu contaiiung both the DTG 
and DSG active site sequences, fragments in which the spacing of the DTG and DSG acuve 
site ifcquences has been lengthened, fragments in which the spacing has been shortened. Also 
within the scope of the invention are fragments of Hu-Asp in which the transmembrane 
domain has been removed to allow production of Hu-Asp2 in a soluble form. In another 
embodiment of the invention, the two halves of Hu-Asp2, each containing a sii^gle acuve sue 
DTG or DSG sequence can be produced independently as recombinant polypeptides, then 
combined in solution where they reconstitute an active protease. 

Hu-Asp variants may be obtained by mutation of nauve Hu-Asp-encoding nucieodde 
sequence*, for exan^le. A Hu-Asp variant, as referred to herein, is a polypeptide 
substantially homologous to a ixative Hu-Asp polypeptide but which has an anuno acid 
sequence different from that of native Hu-Asp because of one or more deletions insertions, or 
substitutions in the amino acid sequence. The variant amino acid or nucleotide sequence 
preferably at least about S0% identical, more preferably at least about 90% identical, and most 
preferably at least about 95% identical, to a native Hu-Asp sequence. Thus, a vanant 
nucleotide sequence which contams, for example, 5 point mutations for every one hundred 
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nucleotides, as compared to a native Hu-Asp geae, wilJ be 95% identical to the native protein. 
Tht percentage of sequence identity, also termed bojiK>b^; between a native and a variant 
H^i-Asp sequence may also be determined, for cxasnpk. by companng the two sequences 
usin^ any of the computer programs commonly employed for this purpose, such as the Gap 
program (Wistoniin Sequence Analysis Package, Version 8 for Unix, Genetics Computer 
Group, University Research Park, Madison Wisconsin), which uses the algorithm of Smith 
and Waterman (Adv, Appl MaxK 2: 482-489 (1981)). 

Alterations of the native amino acid sequence may be accomplished by any of a 
number of icnown tcchmquti. For example^ mutations may be inuoduced at particular 
locations by procedures ivcU Jasown to the %^\t6 artisan, such as oligonucleoti de-directed 
mutagenesis, whiich K% described by WaJder ef al {Gene 42:13^ (1986)); Bauer ei al. {Gene 
37.75 (S985)), Oaik [BioTechniques, January 1985* pp. 12-19); Smith et al. (Genetic 
Brgmeering. Principles and Methods, Plenum Press (1981)); and U.S. Patent Nos. 4^18^84 
and 4,737,462. 

Hu-Asp variants within the scope of the invention may comprise conservatively 
substitured sequences, meaning thai one or more anaiso acid residues of a Hu-Asp polypeptide 
are replaced by different residues thai do not alter the secondary and/or tertiary structure of the 
Hu-Asp polypeptide. Such substitutions may include the replacement of an amino acid by a 
residue having similar physicochemicaJ properties, such as substituting one aliphatic residue 
(Be, Val, Leu or Ala) for another, or substitution between basic reiidaes Lys and Arg, acidic 
residues Glu and Asp, amide residue."; Gin and Asn, hydroxy! residues Ser and Tyr, or 
aromatic residues Phe and Tyr. Further mfomiaiion regarding making phcnotypically silent 
amino acid exchanges may be found m Bowie et ai, Science 247:1306-1310 (1990). Other 
Hu-Asp variants which might retain substantially the biological activiues of Hu-Asp are those 
where amino acid substituuoas have been made in areas outside functional regions of the 
protein 

in another aspect, the invention provides an 2iol<ucd aucleic acid molecule comprising 
a poJynucieoiide which hybridizes under stringent conditions to a portion of the nucleic acid 
molecules descnbed ^ve, e.g., to at least about 15 nucleotides, preferably to at least about 
20 nucleotides, more preferably to at least about 30 nucleotides, and still more preferably to at 
least about from 30 to at least about 100 nucleotides, of one of the previously described 
nucleic acid molecules. Such portions of nucleic acid molecules having the described lengths 
refer to, e.g., at least about 15 contiguous nucleotides of the reference nucleic acid molecule. 
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By stringent hybridizatioD condiuons is intended overnight incubarion ai about 42**C for about 
2.5 hours in 6 X SSC/OJ% SDS. followed by washing of the filters in 1.0 X SSC ai 65*C, 
0,1% SDS. 

Fragments of the Hu-Asfvencoding nucleic add molscuks described herein, as wcU as 
polynucJeoudes capable of hybridizing to sud} nucleic atid molecules may be used as a probe 
or as pnmers in a polymerase chain reaction (PCR). Such probes may be used, e.g.. to detect 
the presence of Hu-Asp nucleic xids in m vitro assays, as well as in Southern and nonhem 
blots. Cell types expressing Hu-Asp may also be identified by the use of such probes. Such 
procedures are well known, and the skilled artisan will be abie to choose a probe of a length 
10 suitable to the particular appUcation. For PCR, 5' and 3'primers concsponding to tbe termini 
of a desired Ha- Asp nucleic acid molecule are employed to i.wlate and amplify thai sequence 
^ ui»mg conventional techniques. 

Other usefuS fragnients of tbe Hu-Asp nucleic acid nioiecuJes are antlsense or sense 
oligonucleotides comprising a single-stranded nucleic acid sequence capable of binding to a 
25 Hu-Asp mRNA (using a sense strand), or Hu-Asp DNA (using an antisease strand) 

sequence. In a preferred embodiment of the invention these Hu-Asp aniiiensc 
oligonucieoudes reduce Hu-Asp mRNA and consequent production of Hu-Asp polypeptides 

in another aspect, the inventioD includes Hu-Asp polypeptides with or without 
associated native pattern glycosylation. Both Hu-Aspl and Hu-Asp2 have canonical acceptor 
sites for Asn-hnked sugars, with H^i- Asp 1 having two of such sites, and Hu-.^p2 having four. 
Hu-Asp expressed in yeast or mammalian expression systems (discussed below) may be 
similar to or significantly different from a native Hu-Asp poiypeptide tn molecular weight 
and glycosylation pattern Expression of Hu-Asp in bacterial expression systems will provide 
nc«i-glycosylated Hu-Asp 

The polypeptides of the present invention are preferably provided in an isolated form, 
and preferably are substantially purified. Hu-Asp polypeptides may be recovered and purified 
torn tissues, cultured ceils, or recombinant cell cultures by well-known methods, including 
ammonium sulfate or ethanol precipitation, anion or cation exchange chromatography, 
pbosphoceUuIose chroinatograph}, hydrophobic interaction chromatography, afTinit>' 
chromatography, hydroxylapadtc chromatography, lectin chromatography, and high 
pcrfomiance Hquid chromatography (HPLC). In a preferred embodiment, an amino acid tag is 
added to the Hu-Asp poiypeptide using genetic engineering techniques that are well known to 
practioners of the art which include addition of six histidine amino acid residues to allow 
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